Introduction
The sonic boom disturbance produced by current commercial supersonic transports is too disruptive for routine overland flight. Since sonic booms are environmentally objectionable, commercial supersonic flight over land is currently banned throughout most of the world. It is known that by redistributing the airplane lift distribution, the pressure pulse associated with the sonic boom can be alleviated. 1 In order to design an appropriate aircraft configuration, sonic boom prediction must be accurate.
solution of the near-field flow equations is of interest in determining the surface pressure distribution for the calculation of forces on the body. However, when complex near-field solution techniques are employed to calculate the flow further from the body, such as for predicting the sonic boom, the numerical calculations become increasingly inaccurate and time consuming, and often unstable. The mid-field includes the flow from a few to perhaps a hundred characteristic lengths. Here the flow is entirely supersonic and can be considered inviscid. Shocks are sufficiently weak that the flow can be considered homentropic, however, the nonlinear behavior of the compressions and expansions produced by particular features of the body cannot be neglected. The far field is defmed tobe the flow far from the body, typically beyond several hundred to a thousand characteristic lengths. All intermediate shocks have decayed or coalesced with either the front or rear shock, and the overpressure signature has evolved into the classical N-wave.
For more than two decades, many researchers have studied the nature of sonic booms. 1,2,3 Wind-tunnel experiments ranging from simple geometries to complex aircraft configurations were conducted to determine the validity of sonic-boom-prediction theory and to seek lowboom configurations. 4'5 The basic sonic-boom theory originated in a classic paper by G. B. Whitham in 1952. 6 Whitham's theory is a modification of linearized theory that permits the coalescence of disturbances into shocks for smooth bodies of revolution. Basic to its application is the formulation of the F-function which is related to the equivalent area distribution of the aircraft. For isentropic axisymmetric flow, the pressure disturbances at large distances from the aircraft can be expressed in terms of the F-function. An alternate formulation of the F-function that was derived by Lighthill 7 for non-smooth bodies was shown to be better for sonic-boom prediction for smooth and non-smooth projectile shapes. Later, Walkden showed that the Whitham theory could be applied to winged bodies. 8
There are two main techniques for reducing sonic boom: (1) aerodynamic minimization and (2) exotic configurations. 9 The first technique uses a calculation of an optimal flight altitude such that the N-wave is minimized. The second uses a design of the aircraft so that the mid field pressure disturbance, for example a finite-rise shock, is retained on the ground before it turns into a noisy Three configurations, a cone-cylinder, a low-aspectratio rectangular wing, and a delta-wing body, were studied. These were simple geometries for which wind-tunnel data were available for comparison. All calculations were done at zero angle of attack (ct = 0).
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Cone-Cylinder
The cone-cylinder shown in Fig. 3 
Low.Aspect-Ratio Wing
The second configuration considered was the lowaspect-ratio wing shown in Fig. 7a . 
Delta-Wing Body
The third configuration considered was the deltawing body shown in Fig. 10a 
Concluding Remarks
Accurate sonic boom prediction is needed in the development of next-generation supersonic transports. -.0o2 
